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(57) Abstract: 

PROBLEM TO BE SOLVED: To achieve an etching 
characteristic which is equivalent to the case when using a 
mixed gas of fluorocarbon gas and CO being developed 
from before in a dry etching method utilizing plasma and at 
the same time eliminate the risk for, for example, inflation 
and combustion and achieve an etching method for easily 
securing safety. 

SOLUTION: Fluorocarbon gas where CO is contained in a 
composition expression is used as an etching gas in dry 
etching and an opening 24 with a specific pattern is formed 
at silicon oxide film 22 vitiich is formed on a wafer 21 and 
where such mask as resist 23 is formed. 
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(54) FORMATION OF AMORPHOUS SILICON CARBIDE FILM CONTAINING 

MICROCRYSTAL 
(11) 4-56769 (A) (43) 24.2.1992 (19) JP 

(21) Appl. No. 2-164789 (22) 22.6.1990 

(71) NIPPON STEEL CORP (72) TOUSHIROU FUTAKI(5) 
(51) Int. CP. C23C16/32,C01B31/36,C23C16/50 



PURPOSE: To form an amorphous silicon carbide film contg. microcrystais at 
a low temp, with high reproducibility by making the pressure of gases at the 
time of discharge higher than the conventional pressure when a film is formed 
by microwave plasma CVD in a magnetic field. 

CONSTITUTION: When the title silicon carbide film is formed by microwave 
plasma CVD in a magnetic field, SiH* as an Si atom-contg. gas and CH* as 
a C atom-contg. gas are used as film forming gases diluted with H, as an excit- 
ing gas in ^50 vol. ratio of H2 to SiHt + CH* and the pressure of the gases 
at the time of discharge is regulated to 2.5xlO*'-5.0x lO" ' Torr. The pref. 
vol. ratio of CH* to SiH* is 1-4 and the SiH* is preferably mixed with 0.1-5 
vol.% PH3 or BzHs as a doping gas. 



(54) METHOD FOR CLEANING PLASMA CVD DEVICE 
(11) 4-56770 (A) (43) 24.2.1992 (19) JP 

(21) Appl. No. 2-166084 (22) 25.6,1990 

(71) HITACHI ELECTRON ENG CO LTD (72) KATSUMI OYAMA 
(51) Int. CP. C23C16/44,C23C16/50,C23F4/OO.H01L21/302//H01L21/205 



PURPOSE: To rapidly clean the plasma CVD device without generating A/F3 
at the time of cleaning the reaction furnace of the device with a glow discharge 
by specifying the frequency of a high-frequency power source and the mixing 
ratio of CF, to O2. 

CONSTITUTION: The supply of a gaseous reactant is stopped after a specified 
number of wafers 6 are treated by plasma CVD, then CF* and O2 are introduced 
from inlets 31 and 32 in the mixing ratio CF4(CF4 + O2)=(0.6 to 0.9) and mixed 
in the nozzle part 30, and the mixture is injected from a shower electrode 40. 
A high-frequency voltage at 13.56 MHz frequency is impressed from a high-fre- 
quency power source 7 in this gaseous mixture atmosphere to generate a glow 
discharge, hence the reaction product deposited on the inner wall of a reaction 
furnace 10 and on the electrode 40, etc., is etched and removed, and the device 
is cleaned. The feed power of the power source 7 is preferably controlled to 
about 400-600 W, and the pressure of the gaseous mixture in the furnace 10 
to about 3.0-8.0 Torr. 
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(54) THIN FILM FORMING DEVICE 

(11) 4-56771 (A) (43) 24.2.1992 (19) JP 

(21) Appl. No. 2-162755 (22) 22.6.1990 

(71) CANON INC (72) NOBUMASA SUZUKI{3) 

(51) Int. CP. C23C16/50,H01L21/205,H01L21/31 



PURPOSE: To form a good-quality thin film at low temp, and to improve the 
uniformity in film thickness by using a microwave antenna having a slit and 
not disturbing light irradiation as a plasma producing means in a hybrid excita- 
tion CVD device. 

CONSTITUTION: The raw gases such as Nj and SiH* are introduced into a reac- 
tion chamber 101 from inlets 102 and 103 to keep the chamber 101 at a specified 
pressure. A substrate 105 of Si, etc., is then irradiated with the light from a 
light source 111, e.g. an Xe lamp, the microwave from a microwave source 
109 is introduced into the cylindrical microwave antenna 108 provided with 
a slit 113 to produce plasma in the chamber 101, and a thin film of silicon 
nitride, etc., is formed. In this case, the substrate 105 is opposed to the light 
source 111, and the antenna 108 is preferably arranged in between. 
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